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v.-This area probably appeared as the secondary effect of 
a large depression central south of Newfoundland. 

VL-This area reached the New Jersey coast on the 16th, 
Passing thence eastward out to sea. 

vII.-Developed over the middle plateau on the 13th and 
14th, and moved thenco northeastward over Montana to the 
Baskatchewan Valley where on the lGth i t  changed its course 
to the eastward and on the 17th to the southeastward, passing 
Over the upper lakes, where on the 18th i t  joined with num- 
ber viii over Lake Huron. 

vII1.-This area developed in southern Dakota on the 17th 
a8 a secondary depression to number vii, then central in Mani- 
toba. During the day i t  moved southward into Nebraska and 
thence eastward to the upper lakes, where on the 18th i t  joined 
with number vii over Lake Huron. 

TX.-This area dereloped in west Kansas on the 18th, was 
central in nortliern Texas on t h e  19th, and moved thence east- 
ward with diminishing energy to the Carolina coast, whero i t  
disappeared on the 22d: 
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X.-Developed in the Saskatchewan Valley or1 the 19th and 
moved rapidly eastward along t h e  northern border of the coun- 
try, passing the upper lakes on the 2lst and reaching the Qulf 
of Saint Lawrence on the 23d. 

XI.-This mea developod over the middle platean on the 
21st and 22d and moved slowly eastward to the Missouri Val- 
ley, where 011 the 26th it joined with number xii in eastern 
Kansas. 

X I .  This area combined with number xi in Kansas on the 
25th, and thereafter moved eastward as one depression, reach- 
ing the New Jersey coast ou the 27th. On the 28th the de- 
pression disappeared 8011th of Nora Scotia. 

XII1.-Developing on the 24th north of Montana, this area 
moved slowly eastward, just north of the United States, 
reaching the lower Saint Lawrence valley on the 30th. 

X1V.-This area sub-divided on the 31st, forming two cen- 
tres of diminished energy, oue being in  Manitoba aud the other 
in southern Dakota. It seems probable that these two cen- 
tres joined in Minnesota in one depressiou ou the folloffiug day. 

NOltTH ATLANTIC STORNS FOR JULY, 1889 (pressure in inches and millimetres; wind-force by Beaufort scale). 

The paths of t h e  depressions that appeared over the north 
Atlantic Ocean during July, 1889, are 6hOwll on chart j ,  
These paths liaro been determined from internatioual simul 
taneous obserrations by captains of ocean steamsbips and 
sailing vessels received through the co-operation of tho Hydro. 
graphic Office, Navy Department, and the “New Yorlr Herald 
Weather Service.” 

Beyen depressions have been traced for J ~ l y ,  1889 ; tho aver- 
age number traced for tho corresponding month of the last sir 
Years being seven and one-half. Of the dopressions traced 
for the current month, tliree, numbers 3, 4, and 6 ,  were con- 
tlnuntions of areas of low pressure which fimt appeared over 
the North American continont; threo are first charted over 
mid-ocean iu high latitudes, and one apparently origiuatod 
northeast of tho Banks of Newfoundlaud. Tho movements of 
the depressions over the westeru part of the ocean wore irrogu- 
lap, which fact may be attributed to the abnormally high pross- 
Ure which prevailed during a considerable portion of the 
month to the east and southeast of the Banks of Newfound. 
laud. No depressions with well-dofiued movements of trans- 
lation appeared within the region of observation over the 
more southern portions of tho ocean, tlie Gulf of Mexico, or 
the Caribbean Sea. Under date of Julj’ 23d, the Rev. Beuito 
vines, of the Belon Uollege Observatory, Havana, Cuba, re- 
Ports as follows: ‘‘ Since Sunday, 2lst, there have been ob- 
served indications of a cyclone in the first quadrant. This 
hurricane is moving in the beginning of its trajoctorF in the 
longitude of the Bahamas, in a direction toward the New 
Ohannel, in the vicinity of which it will probably recurve.” 
The following dispatch was aent to the New Pork Eerald from 
the City of Mexico, via Galveston: ‘bJuly 12th, a terridc 
storm is raging at  Vera Cruz, and the shipping there is in 
great peril. Tho Spanish bark 6 Hijas de Vinaa ’ is dragging 

anchor. The offlcers ofthe Mexican man-of-war Libertad,’ 
Which is lying in  the roadstead exposed to the whole fury of 
the gale, are doing all in their power to save thoir ship. Hor 
anchorage is very insecuro.9’ Over the western portion of tho 
Ocean, north of t h e  thirty-5fth parallel, fresh gales prevailed 
from the 6th to 17th, and 20th to 2Gth, attaining the force of 
stroug gales on the loth, l l t h ,  and 16th to 17th, when the 
barometric pressure foll to about 29.60 (749). Over mid-ocean 
the stormy periods were embraced between the 1st  to 9th, 17th 
to 20tb, 23d, 24th, and 29th to 31st, strong gales being re- 
Ported from the 6th to Sth, 17th and 18th, and the lowest 
barometric pressure, about 29.40 (747), on the 4th. Over the 
‘atern part of the ocean, in the vicinity of t h e  British Ides, 

weather prevailed from the 7th to l l t h ,  lGth, 19th 

to 26tb, 30th and 31st, strong gales being reported 011 the 31st, 
24th, :tud 35th, and barometric pressure falliug to about 29.40 
(747) being noted on tho 24th. 

Compnred with the corrosponding month of previous p a r s  
the storms which appeared over tho north Atlantic Ocoan 
during July, 1889, corresponded closoly in number with the 
average; they wore deficient in onergy, and pursued irregular 
paths, more especially over the western part of the oceau. A 
noteworthy feature of tlie month was the absence of storms of 
tropical or subtropical origin advancing northward over or east 
of the United States. The storms traced oTer the north At- 
lantic for July in preceding years varied in number from fire 
in 1884 to twelve in 1886. The storms of the middle latitudes 
3 f  the north Atlantic Ocean soldom acquire great strength in 
July, the most dostructive storms of the month general1.y np- 
poaring in  the tropical or subtropical regions. Among notable 
West-Ttidiau storms for July describod in the REVIEW during 
the last six years wore thoso of 1586 and 1887. The hurricane 
if 1887 advanced from Barbadoos Island westward ovor the 
Caribbeaii Sea and thence northward over the Gulf of Moxico 
:o the oast Gulf states from the 20th to tho close of the mouth. 
Phis storm was very severe at Barbadoos Islaud on tho 30th, 
tud soveral vessels were wrecked. Several vessels were 
mocked on tho west coast of Florida and the north Cuban 
:east, aud wry  heavy rainfall in the Gulf States, in corinectibn 
rith high minds and swollen rim’s, caused great destruction 
;o the growiug crops and tho public highwap. In 1886 two 
itorms aclvauced northward from the viciuity of Cuba, neither 
)f which were very destructive in their charactor. 

The following are briefdescriptious of the depressions traced 
or July, 1889 : 

1,-This depression was central over mid-ocean in about 
atitude N. 5 4 O  on the lst, with central pressure falling to 
tbout 29.70 (764), and moderate to fresh gales, whence i t  moved 
iorthertsterly and disappeared north of the region of obserrs- 
;ion after the 2d. 

%,-This depression appeared northeast of the Banks of Nem- 
bundland on the 3d, with prossure about 29.60 (752), and 
;hence passed southeast to about N. 47”, W. 38O by the 4th, in 
rhich position presaure falling to about 29.40 (747) was reported. 
By the 6th the centre of depression had advanced southeast to 
,ho forty-second parallel, whence, it recurved northward to the 
’orty-eighth parallel by the Gth, thls  movement being apparently 
h o  to the combined influence of an area of high pressure to 
,he eastward and southward and the advance from the mest- 
rard, south of Newfoundland, of an area of low pressure. By 
,he 7th the storm-centre had moved westward to about tho . 
;hirty-eighth meridian, after which it apparently united with 
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depression number 3 which mored eastward over the Gram 
Banks during the 7th. 

3.-This clepreasion mas a continuation of low area vii-viii 
and on the morning of the 7th was central south of Newfound 
land, with pressure about 29.70 (7641, and fresh gales fron 
Nora Scotia to the Banks of Newfoundland. By the 8th thf 
depression had moved rapidly eastward and was central ir 
about N. 450, W. 31°, with pressure about 29.60 (752), and 
fresh to strong gales. At  noon, Greenwich time, of the 9tf 
the storm-centre had advanced to the south of, the Britisf 
Isles, after which it passed east or northeast bejond the regior 
of marine reports. 

Q.-This depression wag a continuation of low area v whicf 
passed from near Cape Breton Island, where it was central OL 
the 8th, southward to about the thirty-ninth parallel by the 
9th, where central pressure about 29.65 (763) was shorn ,  
During the next twenty-four hours the depressiou changed its 
position but slightly, 8 marked decrease in pressure was, how. 
ever, shown, and the attending winds increased to the force 01 
strong gales. By the morning of the 11th the storm-centre 
had recurved northward to the forty-fourth parallel, the re. 
curve being apparently occasioned by the presence to the east. 
ward and southeastward of high barometric pressure. Remain. 
ing nearly stationary off Nova Scotia and Cape Breton Island 
until the 12th, the centre of depression is thence tracedta 
southern Newfoundland by the 13th, after which i t  passed to  
the north of the Grand Banks by t h e  14th, and thence re- 
curved southwest and united on the 16th north of Newfound. 
land with low area ir, which had advanced from the westward. 
By the 16th the centre of depression had moved westward 
and was located east of Anticosti Island, Gulf' of Saint Law- 
rence, whence i t  passed eastward Over Newfoundland and 
united on the 17th northeast of Newfoundland with depression 
number 6, which had advauced from the southwest. By the 
18th the depression had moved north-northeast to the fifty- 
sixth parallel, and from this position passed eastward, at- 
tended by fresh to strong gales, and disappeared over the 
British Isles after the 20th. 

&-This depression was a continuation of low area vi which 
advanced eastward from the New Jersey coast during the 
15th. By the 16th the centre of depression was located south- 
southeast of Nova Scotia, with pressure about 29.60 (749), and 
fresh to strong gales, whence i t  moved northeast and united 
with number 4 northeast of Newfoundland on the 17th. 

6.-This depression appeared over mid-ocean in about lati- 
tude N. 5 7 O  on the 23d, to which position i t  had apparently ad- 
vanced from the west or northwest, after which i t  moved rap- 
idly eastward and disappeared over or north of the British 
Isles, attended by fresh and strong north to west gales to the 
forty-fifth parallel until the 26th. 

7,-This depression pursued an irregular courm west of the 
British Isles from the 29th to the close of the month, its pres- 
ence being attended by moderate to fresh galee, and baromet- 
ric pressure falling to about 29.60 (749) on the 30th. 

OCEAN ICE IN JULY. 
The following table Show8 t h e  southern and eastern limits of 

t h e  region within which icebergs or field ice were reported for 
July during the last seven years: 

Southern limit. I! Eastern Ilmit. 

............. 46 47 45 44 
46 28 

48 2 $3 ............ ............. 

of a solid mass of ice bearing north (true) about ten miles from 
the position given, was nearly one degree north of the average 
southern limit, and the easttJrnmost 1c8 noted, a small iceberg, 
was about four degrees east of the average eastern limit of ice 
for the month. Ice was most frequently encountered near and 
east of Belle Isle, and along and Off the northeast edge of the 
Banks of Newfoundland. No Ice W a S  reported in t h e  immedi- 
ate vicinity of southern Newfoundland, nor over t h e  more 
southern aud western parts of the Banks of Newfoundland. 
Compared with ice reported for June, 1889, the southern limit 
of Arctic ice for the current month was about two degrees 
farther north, while the extreme eastern limit via8 about the 
same. Compared with the corresponding month of preceding 
years the ice reported for July, 1889, about equalled the aver- 
age in quantity, although 111 Its distribution its absence from 
off southern Newfoundland and Over a greater portion of the 
Grand Banks was unnsual B ,  . 

The following positions Of icebergs and field ice reported are 
shown ou chart i by ruled Shading: * - 

1st.-N. 520 441, W. 51' 52', numerous large bergs between 
this position and Belle Isle ; N. 62' 461, W. 50° 461, large bergs 

I -  

five to ten miles apart. 
- 

4th-3. 62O 481, W. 62' 19', Arctic ice, large and smell , -  
pieces. 

6th.-N. 52O 221, W. 51' 05', numerous large and small 
bergs; N. 62O 371, W. 63' 16', Several small bergs; N. 52O OO', 
W. 55O 101, numerous large and small bergs to Belle Isle; N. 
51° 521, W. 54O 321 to N. 51' 66', W. 64O 101, twenty-six 
moderate and small-sized bergs; N. 62O 061, W. 64O 421, forty 
large and small bergs. 

6th.-N. 47O 451, W. 46' 30' to E. 47O 201, W. 47O 301, five 
bergs, varying in height from seveiity to eightr feet; N. 
51O 501, W. 630 111, a large berg; N. 62O 081, W. 61° 541, two 
moderate-sized berge; N. 62' 04', W. 51° 391, H large berg; 
N. 47O 111, W. 47O O W ,  a berg with two peaks one hundred 
and fifty feet high. 

7th.-N. 52O 111, W. 51' 15', a very large berg. 
8th.-N. 45O 501, W. 40' oo', a small berg. 
9th.-N. 47O 041, W. 47' 37', several pieces of ice; N. 46' 

521, W. 47O 491, a berg; N. 44' 49', w. 45O 461, a solid mass Of 
ice bearing north (true) about ten miles; from one hundred 
miles east.northeaut of Belle Isle, a large number of bergs. 

10tli.-N. 47O 461, W. 49' 13', three large bergs; Cape Nor- 
man to N. 52O 101, W. 53' 501, ten large bergs. 

llth.-N. 47O 211, W.  48' OO', a number of bergs in fog. 
l2th.-Off Belle Isle, sereral large bergs; from one hundred 

miles east of Belle Isle to the straits, a number of large and 
small bergs. 

13th.-N. 51' 051, W. 57' 36', a large berg; off Point 
Amour, five large bergs. 

13-14th.-Doint Amour to N. 62O 22/, W. 63O 251, several 
bergs; N. 61° 101, W. 87' 40' to N. 52O 181, W. 63O 
iumerous bergs. 

14th.-N. 62O 001, W. 54' 45', two medium-sized bergs, a d  
several bergs from this position through north channel Straits 
If Belle Isle, with dense fog all the way; off Belle Isle, five 
nrge Bergs; Straits of Belle Isle to Point Amour, a large 
lumber of large bergs; N. 48' 06', W. 47O 141, several berg0 
tnd pack ice. 

lSth.-Two miles off Point Amour Light, two pieces of ice. 
16th.-N. 48O 261, W. 49' W f ,  a rather large berg; N. 47O 

Lo', W. 61° W four sinall bergs. 
17th.--N. 484 051, W. 47' W, one medium-sized berg; 

L7O 28/, W. 46O 2 9 1 ,  a large berg with conical peak and pro- 
ecting shelf; X. 4 7 O  22/, w. 46' 66' a very large berg. 

18th.-N. 460 341, W. 46O.18/, one berg; Straits of Belle 
:ale, twenty large bergs and Innumerable small pieces of im. 

19th.-N. 46O 461, W. 46' 00' a large berg; N. 48O 0 9 1 ,  w- 
L6O 461, a large berg, estimated one thousand feet long and 
bur hundred feet high; N. 48' 301, w. 46O 611, a berg; x- 
i 2 O  401, W. 60' 001, a berg; one hundred and sixtyeight 
niles east-northeast from Belle Isle to twenty miles southwest 
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and sixty miles east-northeast of Belle Isle on 27th. 
28th.-N. 47O 56’, W. 46O 21’, field of ice; N. 49’ O W ,  W., 
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from Greenly Island, some very large bergs, one being the 
largest ever seen by the captain or offlcers on the Atlantic; 
N. 48O 461, W. 4(i0 541, a large berg with pieces awash; N. 
48O 331, W. 47O 301, a berg; N. 48O 301, W. 4 8 O  02/, a large 
berg; N. 46O 421, W. 470 111, a small berg; N. G!2O 441, W. 
61O 501, several large and small bergs; from this position to 
N. 61° 091, W. 57O 251, on the 20th, large and small bergs, 
and numerous bergs about Belle Isle and in the straits; N. 
52O 361, W. 63O 001, from this position to Belle Isle, a large 
number of bergs, 

20th.-Belle Isle, five bergs; N. 46O 04’, W. 45O 441, two 
bergs, one about one hundred and fifty feet, and the other 
about four hundred feet high; from Belle Isle through the 
straits, a number of very large bergs, many agrouud; N. 48O 
451, W. 47O 401, a large berg; N. 55O 36’, W. 4 5 O  481, two 
bergs bearing north-northwest eight miles; N. 51° 131, W. 
5 7 O  101, three small bergs; passed several bergs, large and 
small, in the Straits of Belle Isle. 

2lst.-N. 52O 501, W. 62O 141, a large berg; N. G2O 151, W. 
53O 401, a number of bergs, large aud small ; N. 48O 191, W. 
47O 401, a large berg, partially obscured by fog. 

23d.-N. 45O 271, W. 45O 331, a berg. 
26th.-N. 52O 001, W. 54O 151, bergs of various sizes; Straits 

of Belle Isle thickly studded with bergs, reaching to forty-throe 
miles west of Greenly Island, right in the  track of vessels; a 
large number of bergs in the Straits of Belle Isle; also a 1a.rge 
number to the eastward: the last one being about one hundred 

44O 011, six bergs of considerable size. 
30th.-N. 47O 481, W. 45O 361, a piece of ice. 

FOG IN JULY. 
The limits of fog-belts west of tho fortieth meridian aro 

shown on chart i by dotted shading. In the vicinity of the 
Banks of Newfoundland fog was reported on eighteen dates, 
as compared with nineteen dates for June, 1889, and twenty- 
eight dates for July, 1888. Between the fifty-5fth and sixty- 
fifth meridians fog was reported on ten dates, as compared 
with eighteen dates for June, 1889, and thirteen dates for 
July, 1888. West of the sixty-fifth meridian fog mas reported 
on eleven dates, as comparod with fifteen dates for June, 1880, 

and thirteen dates for July, 1888. Compared with the pre- 
ceding month there has been a decrease in fog-frequency west 
of the fortieth meridian, the decrease being most ma,rked south 
of Nova Scotia. Over and near the Grand Banks fog w m  re- 
ported with the approach or passage of area8 of low pressure, 
save on the 30th and 31st, when high pressure and variable 
winds prevailed. South of Nova Scotia fog was noted with 
the approach or presence of areas of low pressure, except on 
the 3d, 30th, and 31st, when the winds were variable or south- 
erly and the pressure high in that region. West of the sixty- 
flfth meridian the development of fog attended the presence 
over the Gulf or Valley of Saint Lawrence or the Canadian 
Maritime Provinces of areas of low pressure, except on the 2d, 
3d, and 30th, when high pressure and southeast winds pre- 
vailed off the coast of the United States. 

The following are limits of fog-areas on t h e  north Atlantic 
Ocean during July, 1889, as reported by shipmasters : 
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TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 

The distribution of mean temperature over the United States 
and Canada for July, 1889, is exhibited on chart ii by dotted 
18otherms. In  tho table of miscellaneous meteorological data the 
monthly mean temperature and the departure from the normal 
are given for regular stations of the Sigpal Service. The 
figures opposite the names of the geographical districts in the 
columns for mean temperature and departure from the normal 
show, respectively, the averages for the several districts. 
The normal for any district may be found by adding the de- 
parture to t h e  current mean when the departure is below the 
normal and subtracting when above. The monthly mean tem- 
perature for regular stations of the Signal Service represents 
the mean of the maximum and minimum temperatures. 
In July, 1889, the mean temperature waa highest in the lower 

valley of the Colorado River, where, a t  stations in adjoining 
Partsof Arizona, California, and Nevada the values rose above 
96O, the highest mean reading, 99O.8, being roported at  Volmno 
br ings,  Cal. On the Atlantic coast south of the thirty-third 
Parallel, over the southern half of the east Gulf states, dong 
the Mississippi River to Kentucky, a t  stations in Indian Terri- 
tory and eastern and southeastern Texaa, and in areas in 
*ntral Missonri, central Kansas, northern Utah, northern 
Nevada and the  valleys of the Sacramento and San Joaquin 
nrers, dal., the mean temperature wag above 80°. The mean 
temperature was lowest along the California coast north of 

Francisco, where it was below 55O; in the lower Saint 

Lnt. h’. Lon. W. 

Lawrence valley, the British Possessions uorth of Montana, the 
north Pacific coast, and at  stations in central Colorado, it fell 
below 60°, and was below 70° north of a line traced from south- 
western New England irregularly westward over the Lake 
region to the upper Missouri valley, thence southward to south- 
central New Mexico, north-northwest to northeastern Wash- 
ington Territory, and at stations west of this line continued 
southward along the Pacific coast to soqthern California. 

The departures from the normal temperature for the  month 
were small. East of the Rocky Mountains the meau temper- 
ature was below the normal, except in Nova Scotia, the lower 
Saint Lawrence valley, the eastern part of the lower lake 
region, the northeastern portion of the upper lake regiou, in 
adjoining parts of Alabama, Georgia, Tennessee, and the 
Carolinas, and east-central and southeastern Texas, where the 
readings were slightly above the normal. The mean values 
were also below the normal in southern New Mexico and Ari- 
zona, in wostorn California south of the thirty-ninth parallel, 
and on the Pacific coast north of the mouth of, the Columbia 
River. In the Rocky Mountain and plateau regions, and on 
the Pacific coaat botween the thirty-ninth parallel and the Co- 
lumbia River, the month was somewhat warmer than the 
average July. 

Oonsidored by districts, the greatest average departure be- 
low the normal temperature occurred on the southeastern slope 
of the Rocky Mountains, where it mas 3O.4; in the  Florida 


